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Abstract 
Problem statement: Problem-Based  Learning (PBL) is the main strategy used on  curriculum of  University of Girona’s Medical 
Degree Program. It focuses not only on evaluating medical knowledge and skills, but also on appraisal of students’ learning and 
teamwork abilities, communication skills and sense of responsibility, that is, professional values and attitudes, often referred to as 
professionalism. PBL based professional values evaluation is conducted following an assessment questionnaire.Purpose of study: 
The aim of this study is to analyze sensitivity to change of the assessment questionnaire in measuring professional values 
evaluation, after 18 months of medical training. Methods: Results in assessment questionnaire of students within the Morphology, 
Structure and Human Body Function module was determined in the beginning of their second year in medical degree and 
compared with results of the Human Pathology module, 18 months later, when they were finishing their third medical training 
level. Results: A total of 80 student evaluations were performed, both in within Morphology, Structure and Human Body 
Function and Human Pathology modules. Average global scores of the assessment questionnaire were statistically significant 
higher (p<0.05) for students in their 3rd year, and also specifically when learning abilities, communication skills and interpersonal 
relations dimensions were analyzed. Only the responsibility dimension average score did not show a statistically significant 
difference. Conclusions: The assessment questionnaire is sensitive to change except for responsibility dimension. Further 
research is needed to confirm these results. 
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1. Introduction 
One determining factor of  medical professional  behavior is their learning process and environment. 
Traditionally it has been assumed that a competent physician should have high medical knowledge. However, 
professional competence is much more than acquiring knowledge, and has been defined (Epstein R. & Hundert E., 
2002) as the “habitual, judicious use of communication, knowledge, technical skills, clinical reasoning, emotion, 
values and reflection in daily practice”. Training should prepare medical students to deal with problems they will 
face in the future and equip them with the necessary skills to become active, self-directed learners, rather than 
passive recipients of information (Dolmans, D. H. J. M & Schmidt, H. G., 2006). Professional competence is 
acquired through the development and integration of the cognitive, psychomotor and affective domains (Bloom, B.S, 
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1956), and a well-designed curriculum should ensure students achieve this. Within the discipline of medical training, 
problem-based learning (PBL) is a curricular approach that focuses on student-centered education. The pedagogical 
appeal of PBL is its perceived capacity to encourage, via these learning processes, enhanced clinical reasoning 
skills, and the development of both an adaptable knowledge base and skills in self-directed learning necessary to 
become lifelong learners (Kelson, A. C. M. & Distlehorst, L. H., 2000).  
Problem-Based Learning (PBL) is the main strategy used on the curriculum of the University of Girona’s 
Medical Degree Program. It focuses not only on evaluating medical knowledge and skills, but also on appraisal of 
students’ learning and teamwork abilities, communication skills and sense of responsibility, that is, professional 
values and attitudes, often referred to as professionalism. Little has been written about the effectiveness of 
professionalism evaluation methods. Students may perceive curriculum content, abilities and capacities they are 
assessed on to be the real curriculum, therefore, it seems that quality and quantity of student learning is largely 
influenced by their assessment process (Newble DI. & Jaeger K., 1984). The purpose of any assessment is either 
formative, to enhance performance, or summative, for accountability and decision making purposes (Alwan Al. et 
al., 2011). Hence, PBL based professional values evaluation should also be conducted.  
The aim of this study is to analyze sensitivity to change of a standardized assessment questionnaire in measuring 
professional values and attitudes in a student’s cohort after 18 months of medical training. 
 
2. Methods 
2.1. Assessment questionnaire description 
Generic competencies are assessed in the PBL tutorials through a standardized questionnaire that is 
systematically implemented in all modules within the final PBL session. The standardized questionnaire is based on 
a previously designed instrument (Vecchi C., et al., 2004) and its subsequent adaptation by one of the authors 
(Branda L., 2009).  
Twenty items encompassing different values and attitudes are clustered around four different dimensions: 
learning abilities, responsibility, communication and interpersonal relationships. The learning abilities dimension 
includes different criteria such as: identifying areas of learning, applying prior knowledge, contributing to the group 
study plan, critical analysis, and contributing to the learning of the group. Responsibility includes criteria related to 
individual students’ attendance and punctuality in PBL sessions, searching for knowledge the group has identified as 
their responsibility, ability to demonstrate comprehension of areas of knowledge, and ability to undertake actions to 
improve weaknesses. Communication refers to oral expression, ability to make comments to clarify ideas, 
participation and ability to make relevant comments and summarize information. Finally, interpersonal relationships 
involve respect, cooperative and collaborative behavior, contribution to organizing discussion, and ability to give 
and receive criticism in a constructive manner. Evaluations from the various PBL sessions will account for 40% of 
the each Module evaluation. Each of the four above mentioned dimensions has a 25% grade proportion and the 
score range is 0 – 10.  
2.2. Professional values and attitudes evaluation of Morphology, structure and human body function and Human 
Pathology modules. 
Professionalism values and attitudes were evaluated using standardized assessment questionnaire in a group of 80 
students following second year medical school Morphology, Structure and Human Body Function module 
(September – November 2009). This was the first PBL module in our organization. Therefore, students had not had 
any PBL experience before. Eighteen months later (April – May 2011), the same student cohort was evaluated using 
the same assessment questionnaire while following third year medical school Human Pathology module.  
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Sixteen different tutors (eight corresponding to each module) facilitated and conducted evaluations in 10 different 
PBL groups with 10 students each. Assessment implementation includes self-evaluation, peer-evaluation, and tutor 
evaluation. It takes place in the last PBL tutorial of the module. 
2.3. Statistical Analysis 
The statistical analysis of the data was performed with the program SPSS version 15.0 for Windows. Scores on 
all four dimensions of the questionnaire were added up to give an overall score, with a maximum score of 40 
(10/dimension). Every individual item can have a score of 2, 1 or 0 except for items on contribution to the learning 
of the group (learning ability dimension), carrying out knowledge searches identified by the group as his/her own 
responsibility (responsibility dimension) and respect to group colleagues and facilitator (interpersonal relationships) 
which include a -1 score. Punctuality and presence in PBL sessions (responsibility dimension) also includes a -2 
score. 
The mean, median and inter quartile ranges of the two modules were determined both for the final questionnaire 
score and stratified by the four dimensions (learning abilities, responsibility, communication and interpersonal 
relationships). Non-parametric Wilcox on signed-rank test for paired data was used in order to compare two 
modules scores median differences. In order to analyze the correlation between two modules evaluation, the 
Spearman Correlation Coefficient (SCC) was calculated. Concordance analysis was performed using the Interclass 
Correlation Coefficient (ICC) between the values of both modules scores for the same dimension. Results were 
considered statistically significant when p<0.05. 
 
3. Results 
A total of 80 student evaluations were performed within the Morphology, Structure and Human Body Function 
module and 79 within the Human Pathology module. Table 1 shows descriptive statistical results (mean, median, 
standard deviation, minimum and maximum scores and inter quartile range) of PBL based professional values 
evaluation in the whole group studied, including those referred both to the Morphology, Structure and Human Body 
Function and to the Human Pathology modules. 
Average global scores of the assessment questionnaire were statistically significant (p=0.014) higher in Human 
Pathology module (3rd year students) than in Morphology, Structure and Human Body Function module (2nd year 
students), and also specifically when learning abilities (p=0.031), communication skills (p=0.016) and interpersonal 
relationships (p=0.039) dimensions were analyzed. Only responsibility dimension average score did not show a 
statistically significant difference (p=0.295).  
As shown in Table 2, a weak direct and statistically significant correlation was observed between both modules 
evaluation in the global questionnaire score (n = 79): with an ICC of 0.534 (confidence interval [CI] 95%, (0.271 – 
0.702) and a SCC of r = 0.500 (p<0.001). The learning abilities dimension also shows a weak correlation and is 
higher than the rest of dimensions, all results being statistically significant. 
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Table 1. Descriptive statistical results referred to professional values evaluation for the whole sample, and by dimension of Morphology, 
Structure and Human Body Function and Human Pathology modules. 
 
 
 
 
 
 
C: 
Communication; IR: Interpersonal Relationships; LA: Learning Abilities; R: Responsibility; SD: Standard Deviation.  
 
 
Table 2. Intraclass Correlation Coefficient and Spearman Correlation Coefficient between modules analyzed 
 
 
 
 
 
C: Communication; IR: Interpersonal Relationships; LA: Learning Abilities; R: Responsibility;  
ICC: Interclass correlation coefficient; SCC: Spearman correlation coefficient;  
CI: confidence interval. 
 
 
 
Inter quartile range corresponding to all dimensions is less than 4 points difference. The communication 
dimension shows more disperse differences between PBL assessment scores of the two analyzed modules, while 
learning abilities shows more homogeneous results (data not shown).  
  
Discussion and Conclusions 
 
The assessment questionnaire of the University  of   Girona Medical School is sensitive to change except for 
responsibility dimension. Learning abilities, communication and interpersonal relationships dimensions show a 
statistically significant difference when the same students are evaluated. However, a number of limitations of this 
finding need to be considered. Our results are based on the analysis of two specific modules using a relatively small 
sample. Although students are the same ones, their interest for content module may be different, depending on 
his/her own preferences. Moreover, tutors are different in each module group and their criteria when evaluating 
professional values and attitudes in the PBL sessions might be slightly different. Last, we hypothesized that because 
of eighteen month period being trained using PBL approach, students probably improve their professionalism, 
bearing in mind that they have not been trained before using this concrete learning strategy, but there is a possibility 
that they do not improve their professional values and attitudes after one year and a half and they need a longer 
period.  
Further research should be done with a larger sample, with other modules of the medical degree curriculum and 
after a longer period being trained using PBL approach in order to confirm the sensitive to change of our assessment 
questionnaire. 
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